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ny^x^ya^ll 0 1 is it^f^-r-f >r ? 7. y 5 y 3 >g& 1 03 75 ? -etL-r 
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ltmm<D£ 7 \Z rF = mx" J C^tLTi/^o 
[0 0 2 3 ] 

[0 0 2 4 ] 
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ffi^U L 5 is J: L 6 fi > El 6 \Zm Ltzmm&&<nmWt : l&X$>Zo 
[0 0 2 5] 

ri ? T-§;& 0 ^tim<DVtm^m&-f h Talways ifj t~ij^Ti£i£U i 

fc, ztirtKommfrbm&Lx^^&mi rwatchingj n^trfe&ii-fuf «t^ 0 
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$ fc, B#F5t5 s 50i:45iL4 ri*^r3& i & <9 , ^>Hef t ( e v 2 ) L 
, L 6 (TwatchingJ WT, ti*?*>L eft) i * o T\ L 

6 (7>ilKl^fl^: e q 2WMM£ acftfeot, L 5 <D «rtt*fr***a fc * *> > « 

»*g5te q 1 M^^o 
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J£JLt<7>J: d te-fW? Am&Z\-Ufrb(F>'l'<y Y (ev3, ev4) Ciotft 

h > 3 0 2 3 0 3 KgfcJlU 3 0 3 ;d»<b«9JR2j££tt£ i 0 Kfc£ 0 -f 

^t?*>t*^h^30 2^I(;iiLt, TO^©^f^> hJ&'tev^-g-Ct^tgji^e 

[0 0 2 9] 

ff^tiM^iit^fc^^tiiitf^t^i^w/^fiK^^o »-r -7*'; 
mz® Y) #t> & v x -f a zmM-t & z. t &x § h o 

[0 0 3 0] 

Ell 0^f>H]l 2£ffiv>T, 3^7C^f^T-*;H 0 4*i^^f 4 n>5 
[0 0 3 1 ] 

SBfp<7)^(7)^^^L-CV^7ti6, mR^MOTfcWL^TfrtmZti, 3»CAD 

gBp a p^^55-f^^<7)M#t Lxmm.zn&o £*>«-c»4, U&4 o k ^4 o 2, ^ 

4 0 3 <7> 3 ^tc^^* 19 , USh 4 0 1 4 0 4 t g(5p a p 4 0 2 <DMft 

^-C*-5 s PlB4 0 6t5 ? -^cL> [Wl«tcRM®4 0 5 4 0 7 v>9 M 

#ri*^H£*l-CV>& 0 |5j«H^ n D p 4 0 2 tgRp D p4 0 3 Cov^li, ^5H1M£-C&&¥ffi 4 
0 8 i:f!4 1 0<7)-icM^. HXW^Mi 0 9 i:¥!4 1 1 

[0 0 3 2] 

Hun, bio X'fcmztitzm&timnu* * & £**>eii^efc * ? ^^r- 

fell £*i£7&*£^7 «>3K*-Cf5ift Lfcfco-e*4o 3 #:7cJ&R*>ti!«*5 «£ tr«5M&R*> 
1f#OH&lC, ¥MI^±<^— ^M^4 12, 4 14, 4 1 5i3 iO f RMI^±<7)I^^P*g#4 1 
3tfr-f t LXftfe-fZo iOi 9 &«$&7^§flp n P 4 0 1 , 4 0 2. 4 0 3©WM 

v*& 0 ^flt6<jt-(i, -e-tL-rtT-o^p^nti. ^p D p#^r<7)n-^;i/^^7&^^$ti-rj3f) x 
m.mmm^.^^^>o -r mi f&p D p4 o 1 

tU&4 0 2. SI5p D p4 0 3 0fiM^»^i-^'»"7 h 'J 7^^^ijilTOI^77'J 
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[0 0 3 3] 

77 U L/wffl5fpOfgJft-r h >J y ?x£^p a pCOffmx*-?^ffi£-£T#^ft*: 

^p D pOii©^^LTV^ 0 dOi -7 \ t Z®.frsLThtltzU°nM*. 4 1 6T^$tL^0$£^ 

fotl&o fCT% EH£SftK4 1 6 tC^Sjf$nST^^Ai-^tC J ointlb>^ 
fly£ftU\ &iftS£& 4 1 7 i:gf§W7nax-^:S 1 i de lfcv^^ftft 

&t&o *^f-f al/->3 >g&l 0 3 (iT^^^i- ^<7)^|tf «h^(7)>fg^^^ 

t % 112©J:^ £3^x77 7 -r y ?7<7>7-> -~> 3 >K-Ct8fl*<0lfr# £«tSi" 
ZZ-bttXimmzttZo ttz, mi 2i:^$iitv»4Ei4 1 8 *tt#-*-*«filfc £*f± 
Jf^fO^yUk-ya^l 0 3 HH^£tiT£> 0 , g& n a p 4 0 3 T^ftOJSSt "CM 

tyUl/-bt4: t^tlio CO-tr y^f-fD^m*: Swi tchlttik, + * 
v-fM nv? o-l^-va >3R 10 3 it Swi tchl 4: felffl-C-k 7 ^ - £ S3 v > 

[0 0 3 4] 

4% T^f-j.^-^ SI i edelli, Hfi&KliH 4 ©~> 'J > ^«KJR •) fatt <b*iT 
5g-e*-6T^^-i^-^ SI i d e 1 CW£-t^o $ ^ t: J o i n t 1 MBMS-fa^- * 

[0 0 3 5] 

is v»-C(i, 03©7o-f Mijsv^T, H 7 <7)7-f t- 5 7 xtf;v 
|E&K^O*§ y 7 5 0 4 iljoV^T xisi f/y ^^co^-fb^ft^^ti^o *i:^T7 7 

5 o 5tz&^x, - mmm^nBf--y^i o 5-0**01 2<D-f-y^v^mm^^ 

„ +^f^UyUl/-/3 7|ffil 0 3 KttLT, x©|!: SI i d e 1 t^o&m 

<D®.x°r- ttfmmzti, mc< ycomt j oimi tv^^^^s.-or'-^^^^ 

tL*o Xt- > 75 0 6 -C(±. HI 2 <7)J: 7 &l@*0^ P n p^3^7Clft&f£M7mJt£*U 
;Ht~£o*#Bggjt4 1 8 &ffffi£*i* 0 SEHI4 1 8 *>HK «fc <0 -k 7-9"- Swi tchl 0« 

tt";F$Wo ^f77*5 0 7tii, Swi tchi <r>m.tt t'tmmum&^mmz ti 

o 

[0 0 3 6] 

<|2(9«i> 

$Hl<0H2wiIIl^|!iW4o f l^Iil-cli^<7)^W7'J -y K7 
n^7< > 7-f IK"* ^ H C C ^ ffl ^ TPI L f^ 5 \ cctiiWI^f^ULf; 
'W7V -y K 7 n 7 7 5 > 7Wfn't :> ib* D CM L (Dynamics Constraint Modeling Langua 
g e)lC^cJ'v>rifeB^1-*o DCMLtli, H C C & f ffeO^ 7U y Kt-f'J > 7WIf t 

IiWM^S^^il^y^fA?)«l!!iIi»< ^t7) ? T'i 

-t*7-r t- 5 n v 5 a. v 3 y*ftn z. ttfx^Zo ^r^mz&iizm^xit. %m. 

fcSrtfLTv^o 1"&;b*>, ^> K:<tot^^ ? >^^^L, * >f 5 > 7K.fc 

v » x urates: & l aft tst^s: £ 3hj& o^-c^a £ ft r ^ * mm <o m itira , 

Att#x ^tf ^ - t ifiX § * o 
[0 0 3 7] 

DCML-eii*^!^ h1%\B]<D%z_mz&'3& 9 vX t v^B-C*^ T-*^gl5p° P (77 h 
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ZftmLx^y^? bi<z$mi-&z\ttfx&& 0 ZbizMfo*MiWMizm^mizU&x& 

[0 0 3 8] 

+ lzMMLtzJt&$:t%iX^2>o Z.(D-fU9'y AtfijMjoV^T. contHilM^^^v^ LiiiS 
3*Hit£lft£iatk<7) M-e&^o a=0; b=0; (±B#P^t=0tcis^rig|9c^^<7)l9!)^'ffi^^-ro 
flflj ^always 14, *tfL>i-&b' =0.2; a' =sin(b); i)mfc-t Z>nmU.m^io^XT 9 -r -f 

-C\ ^S-r^B#P5EP^J4B#^|x F^^rfrtc^ , i--<TOB#P^-C\ b' =0.2; a' =sin(b); 
l$T < y*\Zij:h 0 m&<r>1>C sample(a); «#glJ&&^M$:<7>Bf TO LT & r> . ^ 
^ $ n ?t m. (D B# ffl gg-ffc £ Ifiiii" & o 
[0 0 3 9] 

D CMLtCj3V>T ti, ^IkfiiS^tkt -f^> 0 > ^MftOllW^-tico 

nth event £ffiv>;£> 0 igM3U±;gif^gk£ffl v>T^5L$ tL^ig^^j^t' J: o X^MZ ti 

[tl] 

ContConst ::= Term RelOp Term 
RelOp ::= = 
Term ::= UVariableExpr | Term BinOp Term 
UVariableExpr ::= VariableExpr | Constant | 

+ UVariableExpr | - UVariableExpr 
VariableExpr: := Variable | VariableExpr. Variable | 

VariableExpr" | UnOp(VariableExpr) | (Term) 
BinOp ::= + ] - | * | / 1 A 
UnOp ::= sin j cos | tan | asin | acos | atan | sqrt | abs 

[0 0 4 0] 

Variable(i^tfc%Tr& D Constant f±^fk£*1- 0 Variable' (iVariable<7)B# 

mmfrt%z> 0 ii^{±r^x-f y^mm^^M^m^t lx *r fritz n& 0 m 
M^T^r^ft i^mt) tm$hmmwj:xmmztiz>o u\nx<o^x^^ 

always a' = 1 ; 

always { a' = 1 ; b' = 2;} 

[0 0 4 1 ] 

^^^^^^^mtiim^^M^^ittmmt^zimi-^o c<o <t ^ %m 

o 

[0 0 4 2] 

ftl55<7)««!i> if( CondClausl ) A else BOff^HSr & 0 Jft$-fMWi:*ttyiT 
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Itfc3] 

CondClausI ::= CondTerm | CondTerm CondOp CondTerm 

CondOp ::= && | || 

CondTerm ::= Term CondBinOp Term 

CondBinOp ::= = | > | >= | < | <= 

[0 0 4 3 ] 

[*4] 

if ( a > 1 ) b = 0; 
else b = 1 ; 

[0 0 4 4 ] 
[Sfc5] 

CondClaus2 ::= Term = Term 



[0 0 4 5] 
[&6] 

when ( CondClause2 ){ A } 

do { B } watching ( CondClause2 ); 

[0 0 4 6] 

±IEwhenjt(±, CondClause275 ? J&£1-& 9 4 5 U -e<75? 5 > ^KJsv^Tit 

^ft3£A£W3Mfc-t&o do-watch ing^i, iiSfeRaMMCB*^r$MfcU ^I'CondClaus 

[0 0 4 7] 

DCMLtli, h^|pJO#x.^H^o*#. ? 7 *^#|£fr n Z. t tfX § * 0 

^7Xgi[iC++i:IiU:tftt^otv^o ff!fiii£^ 9 * £ HI 1 5 C^to 

(^jjfeB) (±> IgMaOprivatejtJ/vitipublicjt-eje^^tL^o 
7'J -7 *gg&t±C++0 <£ -9 bti^XftUfrbT i?-tXX& & 0 (HI 5«t»<ZV?-7'; 

y ^^i!cm_at±appl.m_at v^f^T-^^^^#HBpTfgt ^^>o ^7XOa^^ Y y 9 9D 
CML_Class( cont a )(±, C 1 00 3 l^ccont a£#*>> C lifccont ali^XW 

I0)l8fti:fflv^n5. deficit* ? x<om*$:&fcL-C&*) , y^aU-v3>lti:i1f 

1rz> 0 

[0 0 4 8] 

m^^- vxm^itc»6. mmi-&o *tr- k— jg*- kc»ij, *&3e§*t7t^ 
®&&&mt&<nmm<vm&tf^^)\sizmj£ZKx^& 0 m^s 2 u^n-c^ao**, 

UfcthtK X oTil^JP^n^^^ /d^7AT'W 0 ftl93<7)tf fimotorl^paperlO^ii^tC 

iza. * tmrn'si-*) ■ttfSiix&o z<Dmxit, t-n^-^ 
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-r>K(±time= lOt time = 70t?fl*fei-4o HKOv ^ jl l^- v a >^BKL-Cfi. *<b*» 
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int XXX_Add EqnData(char*eqn, int*err) 
int XXX_AActivateEqn(int eqnid) 
int XXX_DeActivateEqn(int eqnid) 
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static char eqnl 0 ="f=mx" B ; 

static char eqn20 ="f=mx" n ; 

static int eqnl id; 

static int eqn2id; 

int lnitEqnData() 

{ 

int err; 

eqnlid = XXX_AddEqnData(eqn1 ,&err); 
if(err!=0)return err; 

eqn2id = XXX_AddEqnData(eqn2,&err); 

if(err!=0)return err; 

returnO; 

} 

int ChangeEqn() 
{ 

int err; 

BOOL GetEvent(char*eventname); 
lf(GetEvent(Left)){ 

Err = XXX_ActivateEqn(eqn1id); 

if(err!=0)return err; 

XXX_DeActivateEqn(eqn2id); 

if(err!=0)return err; 

} 

if(GetEvent(Right)){ 
XXX_ActivateEqn(eqn2id); 
if(err!=0)retum err; 
XXX_DeActivateEqn(eqn1 id); 
if(err!=0)return err; 

} 
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7 j, ^i7©y5 v-9 1 0 8 ^^^<b#<btL^>flJ^lM-t 1 0 9 S-flLW?), jIM 
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L5 always if | Left H hen do always | F=m * x" | watching Right, 

L6 always if | Right [ then do always | -F=m * x" 1 watching Left, 

L7 sample(x), ~ ^ ev4 T~ 

L8 x=0,x' =0, eq2 
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class DCML_Class 
{ 

public cont m_a; 
DCML_Class(cont a) { 

m_a = a; 

m_a' = 0.01; 

} 

def { 
do{ 

always m_a"+(1/4) * m_a'+0.03 * m_a = 1/2; 
} watching(m_a' = 0); 



when(m_a" = 0) always {m_a' = 0; } 

} 

}; 

DCML_Class app 1(1); 
sample(app 1.m_a); 
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conttfme; 
time = 0; 

always {time' = 1;} 



S1 

-4- 



class Motor 
{ 

Motor(cont init_val,cont acc_end,cont end) { 
vaL =init_val; 
acc_end_ =acc_end; 
end_ =end; 

} 

public event go_; 
private cont end_,acc_end_; 
public cont val_,start_time_; 

def { 

always {endj = 0;acc_end J = 0;starMimeJ = 0;} 
do {always valj = 0; } watching(go_); 
when(go_)start_time_ = time; 
when(go_)always { 

do {always valj = 4;} watching (time=start_time_+acc_end_); 
when (time=start_time_+acc_end_) 

do {always valj = 0;} watching (time=start_time_+end_); 
when (time = start_time_+end_)always val_ = 0; 
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paper, pos 



motor 1 



60 




} 



class Paper 
{ 

public cont vaL,pos_; 
def { 

pos_ =0; 

always pos_' = val * 0.075; 

} 



S2 

_L 



always paper. val_ = motor 1 .val_; 
when (time = 10)motor 1 .go_; 
when (time = 70)motor 1 .go_; 

Paper paper; 

Motor motor 1 (5.0,10.,25.); 

sample (motor 1 ,val_); 
sample (paper.pos_); 
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